Active conformation and mimetic analog development for the insectatachykinin, insect 
kimn and myosuppressin peptide families 

Ronald J. Nachman 1 , Geoffrey M. Coast 2 , R. Elwyn Isaac 3 , Ian Orchard 4 , Angela B. Lange 4 , 
Howard J. Williams 5 and Pascal Favrel 6 , /VERU/FAPRL/USDA, College Station, TX 77378; 
2 Dept. of Biology, Birkbeck College, London, UK; 3 Dept. of Pure and Applied Biology, 
University of Leeds, UK; 4 Dept. of Zoology, University of Toronto, Canada; 5 Dept. of 
Chemistiy, Texas A&M University, College Station, TX; 6 Universitae de Caen, France. 

Insectatachykinins have been isolated from such diverse sources as the locust Locusta 
migratoria , the mosquito Culex salinarius and the fly Calliphora vomitoria on the basis of their 
ability to stimulate contractions of the hindgut and oviduct. In vitro experiments demonstrate 
that the insectatachykinins can be inactivated via hydrolysis of the C-terminal active core region 
by angiotensin converting enzyme (ACE), a mammalian peptidase that has recently been found 
in a number of insects. The biologically potent, conformationally-restricted analog 
GF[NMeTyr][Aib]VRa demonstrates complete resistance to locust ACE and provides insight 
about the conformational aspects of the insectatachykinin/receptor interaction. Proton NMR 
experiments provide strong evidence that the small, linear analog adopts two stable 
conformations in aqueous solution at RT. The most prevalent conformation features a turn 
structure over the sterically-hindered residue block GF[NMeTyr][Aib] and a cis peptide bond . 
between the Phe and NMeTyr. 

The insect kinin family shares the common C-terminal pentapeptide sequence 
FXiXoWGa (Xi =variety of residues; X 2 =S or P) and has been isolated from such diverse insect 
sources as the cockroach Leucophaea maderae , the cricket Acheta domesticus, locust Locusta 
migratoria , and mosquitos Culex salinarius and Aedes aegypti. The insect kinins have been 
associated with stimulation of cockroach hindgut contractions and fluid secretion in Malphighian 
tubules of the cricket, mosquito and locust. This group of peptides is susceptable to in vitro 
hydrolysis of the X 2 -P peptide bond within the active core region by insect ACE, leading to 
inactivation. Replacement of X 2 .with Aib introduces two methyl groups onto the alpha-carbon 
and imparts greater steric hindrance to the peptide backbone. The Aib is compatable with the 
formation of a turn that is important for receptor interaction. The resulting analog, FF[Aib]WGa, 
demonstrates epuipotence with the natural insect kinins on a cricket Malpighian tubule fluid 
secretion assay and complete resistance to ACE. 

The myosuppressins are a subfamily of the insect FMRFamides and share the common 
C-terminal heptapeptide DHVFLRFa. They have been isolated from the cockroach Leucophaea 
maderae , locusts Locusta migratoria and Schistocerca grega?‘ia, the fleshfly Drosophila 
melanogaster and hawkmoth Manduca sexta (related peptide). This group of peptides has been 
associated with inhibition of cardiac and visceral muscle contraction. In addition, we have found 
that these peptides can promote stimulation of the digestive enzyme amylase from the scallop 
Pecten maximus and from the midgut preparations of the insect Rynchophorus ferrugineus. The . 
myosuppressin analog HVF[Acpa]RFa contains a cyclopropyl ring incorporating the alpha 
carbon (Acpa) and restricts conformations available to the peptide backbone. It demonstrates an 
ability to antagonize the myoinhibitory effects of the myosuppressins on a locust oviduct 
preparation. Fragments containing the cyclopropyl group also bind to the locust oviduct 
myosuppressin receptor. These data have implications for the conformational aspect of the 
myosuppressin/receptor binding interaction, as NMR experiments demonstrate that the 
myosuppressin fragment analog demonstrates a preponderance of a gamma-turn conformation 
about the cyclopropyl moiety in solution. 
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